167 11.5K from RB-855453 (SAS) and 8.5K from CTC-2 (TAS). The size distribution of the 168 miRNAs ranged from 17 to 28 nt, as it is been presented in (Fig 1) . 
178
To identify the miRNAs involved in the sugarcane response to aluminum stress we 179 selected the miRNAs differently expressed in both cultivars. A total of 394 differentially 180 expressed miRNAs were identified (S1 Table) ; 104 were specifically in TAS and 116 181 specifically in SAS and another set of 87 that were common between both cultivars TAS and 182 SAS under aluminum stress ( Fig. 2A) . In the TAS cultivar, from the total miRNAs (191), 183 52% had been upregulated while in the SAS cultivar the majority of the miRNAs (75%) 184 were down regulated (Fig. 2B) . As can be seen in Fig. 2C , the cultivars had opposing 185 expression profile. For the TAS cultivar the majority of the miRNAs (64%) were induced 186 while in the SAS cultivar the majority (85%) were repressed (S1 Table) . Generally, plant 187 miRNAs can be classified into several different families where the members have similar 188 sequences. The miRNAs identified in sugarcane roots belong to 100 known families (S1 10 213 RT-qPCR was used to validate the differentially expressed miRNAs through high-221 throughput sequencing in sugarcane roots. Six miRNAs (miR167, miR168, miR6253, 222 miR159, miR156, miR121) modulated by aluminum were randomly selected for validation.
11
223 The results of all these miRNAs confirmed by RT-qPCR were consistent with the high-224 throughput sequencing analyses (Fig. 4) . (Table   235 2; S4 Table) . The functional annotation of the targets is available in S4 
262
The contrast of the cultivars seen in the field was reflected in the microtranscriptome 263 with opposing expression profile. For the tolerant cultivar (TAS) we observed that while 264 64% of microRNAs are been induced in the tolerant cultivar, in the sensitive the majority of 13 265 microRNAs (85%) are been repressed under aluminum stress condition (Fig. 2C) . Six of 266 these miRNAs displayed the same expression profiles obtained by sequencing and RT-qPCR 267 (Fig 4) .
268
Those miRNAs were classified into different families (S1 Fig). The most abundant 269 miRNA families were miRNA159, miRNA156, miRNA 162, miRNA 396 and miRNA 444 270 (Fig. 3) . Members of those miRNA families has been identified in several crops associated 271 to different stress conditions [27] . In our study, spp-miRNA156 was down-regulated in both 272 cultivars (Table 3) (Tables S3 and S4 ).
293
When we compared both cultivars TAS and SAS the miRNAs showed contrasting 294 expression patterns under aluminum stress (Table 3) . miRNA393h was down-regulated in 295 the sensitive cultivar (SAS) and was not responsive in the tolerant cultivar (TAS) but 296 miR393c, instead, showed to be down-regulated in the tolerant cultivar and not responsive 297 in the sensitive. miR393 targets the transport inhibitor response 1 gene (TIR1) ( 
311
The predicted target for miR395 is the enzyme Sulfate adenylyltransferase (Table 4) 312 important in adenosine 5'-phosphosulfate (ATPS) biosynthesis from ATP and inorganic 313 sulfate [51] . It acts in the sulfate assimilation and reduction pathways in plants [52] . The up-314 regulation of miRNA395 in the TAS cultivar, can be an indicative that miR395 is modulating
